Supplementary Figures
S1. Schematic outline of the different steps involved in applying COMBINE analysis. S2. Coulombic and Lennard-Jones interaction energies between amino acid residues of N-HSP90 and its inhibitors. S3. Coulombic and Lennard-Jones interaction energies between amino acid residues of HIV-1 protease and its inhibitors. S4. 2D chemical structures of inhibitors of N-HSP90 used for the COMBINE analysis. S5. 2D chemical structures of inhibitors of HIV-1 protease used for the COMBINE analysis. 
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Supplementary Methods
Structures of protein-inhibitor complexes for HSP90 and HIV-1 protease were either obtained from crystal structures downloaded from the PDB database or modeled by analogy by introducing small substitutions into crystal structures of similar compounds complexed with the proteins. The Protein Preparation wizard of the Schrodinger suite (Release 2015-4) was used to pre-process the structures of the bound complexes, to add missing side chains, to add disulphide bonds, and for optimizing the H-bond network to assign hydrogen atom positions. The protonation states were assigned at pH 7.0. Crystallographic waters were deleted after optimizing the H-bond network. To get rid of any bad contacts or steric clashes, all of the structures were subjected to the default energy minimization procedure in Schrodinger using the Impref module 1 and the OPLS3 force field. The Impref minimization involves a two-step relaxation in which first the rotatable hydrogen atoms are minimized with all the torsional potentials removed, and then an allatom minimization is performed that is terminated either when the system is fully converged or when it reaches a heavy-atom RMSD from the initial structure of 0.30 Å.
The force field parameters and topology files for all the systems were constructed using the LEap program of the Amber14 software 2 . ff14SB 3 was used for the proteins and the inhibitor parameters were generated based on the general Amber force field (GAFF). The partial atomic charges of the inhibitors were calculated using the RESP 4 program to fit the atom-centered charges to the molecular electrostatic potential grid computed using the GAMESS program 5 . Then, all the structures were energy minimized using the PMEMD module of the Amber14 software 2 . The energy minimization protocol involved 4 separate minimization procedures with gradually decreasing harmonic restraints on heavy atoms in the first 3 minimization procedures with a restraint force constant of 500 kcal mol -1 Å -2 , 100 kcal mol -1 Å -2 and 5 kcal mol -1 Å -2 , respectively. In the final minimization procedure, no positional restraints were used. For each minimization procedure, 500 steps of steepest-descent minimization followed by 500 steps of conjugate-gradient minimization were applied. Minimization was performed using implicit solvent and a distance dependent dielectric constant (=4r) was used. The gCOMBINE program 6 was used for the calculation of the Coulombic and LJ interaction energies. The gCOMBINE program decomposes the total Coulombic and LJ energies into an array of energy terms with each energy term corresponding to the interaction energy between one of the amino acid residues of the protein and the bound inhibitor. The subsequent chemometric PLS analysis was also performed using gCOMBINE. Compound Id 
